MH(POPMAIIMOHHO-TEXHOJIOTUYECKUX HHCTPYMEHTOB MOJAEPKKH 00pa30BaTENbHONW AEATEIbHOCTH
By3a, OyZeT crocoOCTBOBAaTh IMOBBHIIMICHUIO KAadecTBa OOpPa30BATEIBHOTO IpoIlecca MPH YCIOBUH
B3aUMOJICHCTBHS BCEX CTPYKTYPHBIX IOJpa3/eieHui, CyObEeKTOB 00pa30BaTEIbLHOrO Ipolecca,
YYACTBYIOIIMX B HEM.

Takum o0pa3oM, HalMOHANBHAS CHUCTEMa OOpa30BaHUS OTBEYAECT COBPEMECHHBIM
TpeOOBaHUSM, BKIItOUYAsl pa3pabOTKy 3JICKTPOHHBIX YYEOHBIX IMOCOOMH, TUCTAHIIMOHHOE O0y4YCHHE,
OHJIAMH-KYpPCBl,  DJJEKTPOHHYIO  IIPOIIYCKHYIO  CHUCTEMY, TEXHOJIOTMHM  BUPTYaIbHOM H
JOMOJTHUTEIPHON PEeabHOCTH, MOOWIbHOE O0YYCHHE, WCKYCCTBEHHBIH HMHTEIUICKT, THOKHE
TpeboBaHUs K IporpaMMe o0ydeHus, UPPOBU3ALUIO TPOPECCHOHATBEHOTO 00Pa30BAHMS.

Crnucoxk nureparypsl:
1  https://edu.gov.by/news. (/lara obpamenus: 16.10.2022)
2  https://hypermethod.ru/ru/info/cifrovaya-obrazovatelnaya-sreda. (/lara oOpamieHus:
19.10.2022)
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NPUMEHEHUWE CUCTEMbI KOMIIBIOTEPHOTI'O MOJAEJIMPOBAHUSA
FANUC ROBOGUIDE JIJIsI MOJEJIMPOBAHUSA TPAEKTOPUM
IMPOMBIIIVIEHHBIX POBOTOB-MAHUIIYJIATOPOB

N.3. Unrommu
benopycckuit rocynapCcTBEHHbIA YHUBEPCUTET MUIIEBBIX U XUMUYECKHUX TEXHOJIOTUH,
r. Morunes, Pecriyonuka benapych

Buenpenue pob6oTtoB-manunynsatopoB (PM) Ha CcOBpeMEHHOM HPOM3BOACTBE SBIISETCS
aKTyaJIbHOW 3ajauyeil, MOCKOJIbKY UX NMPUMEHEHHE MPUBOAUT K MOBBIIIECHUIO MPOU3BOIUTEIBHOCTH,
MOBBIIIEHUIO KaYeCTBA MPOIYKIIMHU, a TAK)KE CHUIKEHUIO BIUSHUS BPEAHBIX (PaKTOPOB MPOU3BOACTBA
Ha 3710poBbe mepcoHana [1-3]. OpHako BBICOKAsh CJIOXKHOCTh TEXHOJOTUYECKUX OIeparui
CYIIECTBEHHO OrpaHuuMBaeT npumeHeHne PM Ha mpousBoictBe. CTOUT Tak K€ OTMETHUTh, YTO
Yamie BCEro Uil TUTAHUPOBAHHS TPACKTOPHH IBIDKEHHUS POOOTOB-MAHMITYISITOPOB Ha JaHHBIN
MOMEHT HCIIOJNIb3YeTCs TaK Ha3bIBa€MbIil MeTOA 00yueHus [4]: mpu TaKoM MOAXOAE MPOLECC 3aMich
TPAeKTOPUM JIBUKEHHsI poOOTa B MaMATh KOHTPOJUIEpA CTAHOBUTCS JOBOJBHO ANUTENbHBIM. [Ipn
3TOM Ha KauecTBO Ipollecca 3aluCu TPACKTOPUHU OOJbIIOE BIMSHUE OKa3bIBACT KBaIM(pUKALUs
oreparopa, a 3TO MPUBOJUT K POCTY BEPOSITHOCTH OMIMOKH, KOTOPast MOKET OBbITh BBISBIIEHA TOJIBKO
npu Hanajake. McmpasineHue onMOOK M MOBTOPHOE IEepenporpaMMUpOBaHHE POOOTU3MPOBAHHOTO
KOMITJIEKCA 3aHMMAeT 3HAUUTENbHBIA MPOMEXKYTOK BPEMEHHU, UYTO 3HAYUTEIbHO CHMKAET BpEMs,
3aTpauMBaeMoO€ Ha OCBOE€HHE HOBBIX wu3jenuil. [losToMy 1enecooOpa3HO OCYyLIECTBIAThH
KOMITBIOTEPHOE MOJIEJIMPOBAHUE POOOTU3UPOBAHHBIX TexHoJornyeckux komiuiekcoB (PTK), a
MMEHHO MOJEIIMPOBAHNE TPACKTOPUN IBMXKEHHA PM, 4TO NOMKHO NPUBECTH K YMEHBUICHHIO
BPEMEHHM Ha MpPOrpaMMHpOBaHUE POOOTOB-MAHMITYJSTOPOB, a TAK)KE MOBBICUTH HAJEKHOCTh HMX
paboTHI.

O(deKTUBHO OCYIIECTBIATh TaKHE 3a7adyd  IO3BOJIAET CHCTEMA KOMITBIOTEPHOTO
MOJIETUPOBaHUS POOOTU3MPOBAHHBIX TexHojornueckux komiuiekcos FANUC ROBOGUIDE.
JlaHHas cucTeMa MOJKET BBIMOIHSTH KaK CUMYISILIMIO ABM)KEHUH po0O0Ta, TaK U CUMYJISLIUIO KOMaH[
JUIE KOHKPETHOM c¢epbl NpUMEHEHHS U 00ecleunBaTh 3HAYUTENBbHYIO YKOHOMHUIO BPEMEHHU MpHU
CO3/JaHMU HOBBIX HACTpPOEK JBWXKEHHsS. UTOObI rapaHTHUpOBaTh MHHHMAJIbHOE BIMSHHUE Ha
MIPOU3BOJICTBO, MOIYIM MOXKHO pa3palarblBaTh, TECTUPOBATH U U3MEHSTH MOJHOCTHIO aBTOHOMHO.
YToObl COKpaTUTh BpeMs Ha TPEXMEPHOE MOJIEIMPOBAHKE, MOJIENIN JeTallell MOKHO UMITIOPTUPOBATh
U3 KOMIIbIOTEpA B BUJE JAHHBIX CHUCTEMBI AaBTOMAaTM3MPOBAHHOIO MPOEKTHpOBaHMA. bonbmias
O6ubnIMoTeKa MPOrpaMMHOrO 00ecrieueHus JUIsl CUMY/ISIUU TI03BOJISIET MOJIb30BATENSIM BHIOMPATh U
U3MEHATh JeTalld M pa3Mepbl. BaXHbIM NpPEUMyLIECTBOM MpPU HCHOIb30BAHUM CUCTEMBI
kommbiorepHoro moaenupoBanusi FANUC ROBOGUIDE sBmsiercss To, 4TO OHa WHTYHTHBHO
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MOHATHA M TPOCTa B HUCHOJBb30BAHUH, MOATOMY sl pabOThl ¢ HeW TpeOyeTcss MHUHHMMAaIbHOE
obyuenue. Kpome Toro, cucrema JOCTyNHA CO CHELHMAIM3UPOBAHHBIMU HHCTPYMEHTAJIbHBIMU
CpeACTBaMH JUIsI KOHKPETHBIX c(hep MpUMEHEHHs (CBApOYHbBIC KIICHIHN WM TOPEJIKa, CXBAT, PexKyIIUN
MHCTPYMEHT WU T. J.), YTO IO3BOJIAET IPU MOIEIMPOBAHUU TPAEKTOPHH Y4ecTb OrpaHUYEHUS,
00yCIIOBIICHHBIE OCOOCHHOCTSIMH COOTBETCTBYIOLIMX TEXHOJOTUYECKHX OIepanuil (Hampumep,
OpHUEHTAIINIO CBAPOUYHOM rOpEIKY B Mpoliecce JyroBOM CBapKH).

s monydeHus HaBBIKOB MOJEIMPOBAaHMs TpaekTopudi PM mpennaraercs MCHOIb30BaTh
PTK st myroBoit cBapku (pucyHok 1) — on mocTpoeH Ha 6a3e manumymsatopa FANUC M-710iC/50
(6 cremneHeil MOABMKHOCTH), KOTOPBI CHaOXXeH cBapo4HOM ropesnkoil. Kpome toro, B coctaB PTK
BXOIUT JBYXOCHBIN IO3ULIUOHEP, a TAKXKE YCTPOMCTBA JJISl OYUCTKH U CMEHBI TEXHOJIOTHYECKOIO
uHcTpyMeHTa. O0opyI0BaHNE JAHHOTO POOOTU3MPOBAHHOTO KOMILIEKCAa COCTOUT U3 COBOKYITHOCTH
YCTPOHCTB, KOTOpbIE MOTYT paboTaTh KaK IO OTAENBHOCTH, TaK U CHHXPOHHO IPYr C JIPYTOM.
VYrpasieHue OCyIIeCTBISeTCS IPY MOMOIIHM OJIOKa 3JIEKTPOAIapaToB, KOTOPBIKA BBHIIIOJIHEH B BHJIE
mkada. BHyrpum mkada pacnosnokeHa mnaHenb, Ha KOTOPOM KpemsTCs HCTOYHUK IUTaHMA,
aBTOMAaTUYECKUN BBIKIIIOYATENb (AJI 3alllUThl OT CETEBBIX NEPErpPy30K U KOPOTKHUX 3aMbIKAHUM),
peine (mperHa3HAYeHb! AJs COIVIACOBAHUS C BHEIIHUMH YCTPOMCTBAMH KOMILIEKCA) U KJIEMMHHUKH.
[Tocnennue npumeHstoTcs ans nofkmrodeHus ycrpoiictB PTK: cBapounoro oOopymoBanus,
MIO3ULMOHEpa, JaTYUKOB M MCIOJIHUTEIbHBIX MEXaHW3MOB. HemocpencTBeHHoe yIpaBieHHE
npousBoauTcs koHTpoiuiepoM FANUC R-30iB, B koTopoM HaxoQuTcs MporpaMMHOE 0OecrieueHHe.
Kontpomnep pobora cocrour u3 Onoka mnurtaHus, Onoka uHTepdeiica monp3oBarens, Oyoka
yIIpaBJICHUS MepeMenieHneM, 06J0Ka maMsaTi u Ooka BBoJa-BeIBoMA. i1t paboThI ¢ KOHTPOIUIEPOM
UCHONb3yeTCs MyNbT OOyueHHs M maHenb omneparopa. IlynsT oOydeHus mnpexacraBiseT coOoi
YCTPOWCTBO Uil B3aMMOJICHCTBHSA oOreparopa C MPUKIATHBIM IPOTPaMMHBIM OOecreuyeHreM
UHCTPYMEHTA.
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Pucynoxk 1 — PTK nyroBoii ceapku Ha 6a3e pooora FANUC I\/I.-710iC/50
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3HaueHUs] KOHCTPYKTHBHBIX OTPAaHUYCHHUW I JaHHOTO  po0OOTa-MaHMITYIATOpA
Omin = [-180 -112,5 -220 -360 -125 -360]"  u Omax = [180 112,5 220 360 125 360] . OmnpIT
3aKJII0YAeTCs B IBM)KCHUHU CBApOYHOW TOPENIKU BIIOJb JIMHUU IIBA CJI0XKHOHU (opmbl. [Tporpammuas
peanu3arusi MmonenupoBanus Tpackropun B cucteme FANUC ROBOGUIDE (pucyHok 2) moinkHa
VUUTHIBATh YKa3aHHBIE KOHCTPYKTHBHBIC OTPAaHUYCHHS, & TAK)KE OTPAHUYCHHUS HA OPHEHTAIUIO
cBapoyHoi ropenku. [locne aBTomaTHueckoro (QopMHpOBaHUS TPACKTOPHH JBHXKEHUS poOoTa-
MaHUTYJSTOPA OTHOCUTEIHHO JIMHUI CBAPHBIX IIBOB CIIOKHON ()OPMBI OHA 3aITUCHIBACTCS B MTAMSTH
KOHTpoJuiepa peanbHoro podora-mManunyinaropa FANUC M-710i1C/50, mocie yero ocyIiecTBisieTcs
TECTHPOBAHUE MBIKEHHS PEANbHOTO0 pOOOTa-MAHUIYIATOPA B PEXKUME MEIJICHHOTO JBIIKCHHS
BJIOJIb CBAPHBIX IIBOB CIOKHON (OpMBI (PUCYHOK 3).

Takum o00pa3oM, NpPUMEHEHHE CHCTEMBI KoMmIbloTepHoro wmonenupoBanus FANUC
ROBOGUIDE cnocoG¢cTByeT NpuOOPETEHNI0 HABBIKOB IO IJIAHUPOBAHUIO TPACKTOPUN JBUKCHUS
POOOTOB-MaHUTTYISTOPOB, a TaKXke 1Mo padore ¢ peanbHbiMUu PTK.
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Pucynoxk 3 — TectupoBanune JBHKeHHUsI peajbHOro podora-manunyasitopa FANUC M-
710iC/50
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WHAT IS HYBRID LEARNING AND WHAT ARE ITS FEATURES

JI.B. Ka:xxexkuna
BureGckuii rocynapctBeHHbli yHUBepcuTeT uMmenu [1.M. Marueposa,
r. BureOck, Pecny6nuka bemapychb

From full distance during lockdowns, many schools and universities around the world have
moved to models that combine remote and face-to-face approaches. One such format is hybrid
learning. This is when the lesson takes place in a specially equipped room in which some of the
students are located, while others are connected to the video broadcast and interact with the teacher
and classmates or classmates remotely. Hybrid learning should be understood as a synchronous
learning process, when during a full-time classroom lesson, students are divided into two types -
students who attend the class in person, and students who join the classroom lesson virtually using
videoconferencing technology. It is real-time synchronization that differentiates hybrid learning
from mixed learning, which can include both synchronous and asynchronous activities. For
example, in blended learning, students first watch educational videos - independently of the others,
at a convenient time outside the classroom, and then, together with the teacher, analyze complex
issues in a face-to-face lesson.

At the same time, hybrid and mixed approaches can be combined. So, for example, the
HyFlex model is arranged - a flexible version of the "hybrid" that combines online and offline
classes, asynchronous and synchronous activities. It is already used in foreign and Russian
universities. It may seem that a hybrid approach is a forced measure that makes sense only in a
difficult epidemiological situation, when some students cannot attend face-to-face classes due to
illness or quarantine. However, there are significant advantages of hybrid learning over full-time or
asynchronous distance learning. A group of researchers from Belgium and the Netherlands, in their
work A systematic literature review on synchronous hybrid learning: gaps identified, divides them
into organizational and pedagogical. A few words about organizational advantages.

Independence from the physical location of students is perhaps the most significant
argument in favor of hybrid learning, even if we do not take into account the realities of the
pandemic, when part of the group studies in the usual format, and part is in quarantine and can only
join online. If a university offers a hybrid format of education, students from any regions or even
countries of the world can study in it, and for this they do not have to move to a hostel. The hybrid
model will help in a situation where an educational institution launches highly specialized courses
and when the university as a whole lacks applicants. If there are not enough people willing to study
in a particular location, then with the addition of the “participate online” option, the audience will
definitely increase.

A hybrid approach is also useful in the corporate field if you need to train a distributed team
whose offices are located in different cities, or some of the employees work from the office, and
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